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Growth of the Satellite Population 
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99 + % of Objects Larger 
than 1 cm are Debris 














What is Orbital Debris? 



Derelict Launch Vehicle Stages 
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effective, mitigation practices which will be implemented by the majority 
of international space-faring community. 
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Debris Diameter in Centimeters 
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Sample Small Particle Impacts 



STS-92 Window STS-90 Radiator ISS Logistics Module 
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operations in space in order to preserve the space environment for 
future generations....” 
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Major orbital debris mitigation issues for launch vehicles are 

- Post-mission passivation (depletion of stored energy sources) 

- Disposal orbits 

- Reentry risks 
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55 orbital stage post-mission breakups identified to date, including mos 
major LV types: Ariane, Cosmos, Delta 2, Delta 4, H-2A, Long March, 
Pegasus, Proton, PSLV, Tsyklon, Zenit 
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Passivation techniques need to be effective under both 
nominal and malfunction scenarios. 
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Disposal of Launch Vehicle Stages for LEO 
Communications Constellations 
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Only 4 of 53 launch stages used to orbit 175 spacecraft will fail to meet 
25-year rule (two due to launch vehicle malfunctions). 
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Launch Vehicle Stage Reentry Risks 
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Guatemala, 2003 Argentina, 2004 Thailand, 2005 
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The risk of human casualties from stage reentries continues to present 
significant challenges. 
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